Inhibition of mitochondrial carnitine-acylcarnitine translocase by sulfobetaines.
Sulfobetaines (N-alkyl-N,N-dimethyl-3-ammonio-1-propanesulfonates) have been identified as relatively specific and selective inhibitors of mitochondrial carnitine-acylcarnitine translocase. Thus, sublytic concentrations of sulfobetaines (alkyl = octyl to tetradecyl) inhibit the respiration of rat heart mitochondria supported by added acylcarnitines or pyruvate plus malonate and carnitine. Both exchange efflux and unidirectional net efflux of mitochondrial carnitine are also inhibited; the half-maximal inhibition of the former occurs at micromolar concentrations of sulfobetaines and the inhibitory effect is reversible and competitive with respect to carnitine. As a stop-inhibitor, 20 mM sulfobetaine, (alkyl = octyl), is useable at near 0 degrees C but is less effective than 2 mM mersalyl when transport rates are very rapid as at higher temperatures especially with liver mitochondria. The loss of mitochondrial carnitine that normally occurs owing to the progress of net efflux during the isolation of mitochondria is prevented by the inclusion of 20 mM sulfobetaine in the isolation medium and this enables a better estimate of the mitochondrial carnitine content. Sulfobetaines inhibit the activities of mitochondrial carnitine acetyltransferase and carnitine palmitoyltransferase but only at concentrations severalfold higher than those inhibitory for the translocase. This observation supports the belief that carnitine-acylcarnitine translocase is an entity distinct from that of carnitine acyltransferases.